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DETAILED ACTION 

Newly submitted claims 26-29 are directed to an invention that is independent or distinct 
from the invention originally claimed for the following reasons: the product as in Claims 26-29, 
i.e. green part and/or sintered part, can be made by another materially different process, for 
example by sintering with an organic binder as taught in US 5,745,834. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for prosecution 
on the merits. Accordingly, claims 26-29 are withdrawn from consideration as being directed to 
a non-elected invention. See 37 CFR 1.142(b) and MPEP § 821.03. 

Status of Claims 

Claims 1, 4, 5, 9, 12, 13, 15, 18 and 19 are currently amended, Claims 8, 16, and 20-24 
are cancelled, and Claims 25-29 are new. 

Claim Rejections - 35 USC §103 

The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claims 1 and 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lorenz et 
al (US 6,719,948 B2) in view of Feldstein (US 5,248,475). 

Lorenz et al teaches forming a skeleton or green part from powder metallurgy. Further 
processing includes using an infiltrant with a melting point depressant (MPD). The MPD 
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diffuses into the skeleton, the liquid undergoes a diffusional solidification and the material 
eventually solidifies. Regarding melting the alloying metal, the infiltrant has a composition 
similar to that of the skeleton (column 2, lines 32-48 and column 3, lines 16-23). The powder 
metallurgy process to make the skeleton produces a homogeneous net shape (column 3, lines 4- 
6). Titanium alloys can be used in this process (column 23, lines 45-50). The infiltrant is molten 
(column 3, line 29); the composition of the melt is established by, inter alia, separating the 
infiltrant from the melt prior to infiltration and adding excess skeleton material to the melt (lines 
36-38). Regarding Claim 2, the alloying element with Ti includes Sn (column 23, line 52). 
However, Lorenz et al does not disclose the steps of spreading, directing, re-solidifying, and 
brushing as in Claim 1 . 

Feldstein teaches a method for fabricating a sintered and solid element. The steps 
include, inter alia, coating discrete pieces of an "unsinterable" material with an alloying agent, 
exposing the discrete pieces to heat so that localized melting occurs to form molten surfaces on 
the discrete particles, and removing the heat away from the element (column 5, lines 1-46). 
Regarding the step of spreading, Feldstein teaches packing the discrete particles onto a backing 
and supporting structure (column 5, lines 3-5), such as a substrate (column 6, lines 20 and 21). 
Regarding the step of directing, the step of exposing the discrete particles so that localized 
melting occurs reads on the claimed step. Regarding the step of resolidifying, heat is removed 
and the sintered and solid element is allowed to cool (column 5, lines 45 and 46). The heat 
source is not specified in Feldstein, but the disclosed controlled heating reads on an energy 
beam, since an energy beam is a source of heat, and Feldstein teaches the same result of 
localized melting. Regarding the step of brushing, it would have been obvious to one of ordinary 
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skill in the art at the time the invention was made to clean excess powder while fabricating a 
piece for further processing. Titanium-based alloys can be used with alloying agents such as Sn 
and Ni (lines 55-58). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use the fabricating technique in Feldstein for the skeleton in Lorenz et 
al, since Feldstein teaches that the alloyed element concentration profile can be controlled, 
distribution is optimized, and costs of production are minimized (column 4, lines 11-18). 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lorenz et al in 
view of Feldstein as applied to claims 1 and 2 above, and further in view of Rongti et al (2000). 

Lorenz et al in view of Feldstein discloses the invention substantially as claimed. 
However, Lorenz et al view of Feldstein does not disclose the concentration of tin as claimed. 
Rongti et al discloses that Sn addition to Ti can improve the wetting behavior of Ti on substrates 
and discloses a composition of 10% Sn (pages 21 and 24). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use a 1 0% Sn composition as 
taught by Rongti et al in the alloy of Lorenz et al in view of Feldstein to improve wetting. 

Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lorenz et 
al in view of Feldstein as applied to claims 1 and 2 above, and further in view of the CRC 
Handbook of Chemistry and Physics. 

Lorenz et al in view of Feldstein discloses the invention substantially as claimed. 
However, Lorenz et al in view of Feldstein does not disclose the operating temperatures as 
claimed. The CRC Handbook discloses the melting temperature of Ti (~ 3020 °F) and Sn (~ 448 
°F). It would have been obvious to one of ordinary skill in the art at the time the invention was 
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made that the operating temperature would be between the melting temperatures of Ti and Sn, 
since the alloying element melts and the main element, i.e. Ti, remains in the solid state. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lorenz et al in 
view of Feldstein as applied to claim 1 above, and further in view of Clement et al (US 
6,223,976). 

Lorenz et al in view of Feldstein discloses the invention substantially as claimed. 
However, Lorenz et al in view of Feldstein does not disclose the alloy concentration as claimed. 
Clement et al discloses a process for repairing and refacing titanium aluminide articles by 
preparing a mixture of powders consisting of 40-90% powder A and 10-2=40% powder B 
(abstract). Powder A is the same composition as the article to be refaced or repaired, whereas 
powder B is Cul5 Nil5, balance Ti (column 4, lines 13-59). An obvious advantage of the 
addition of the Ti-15Cu-15Ni alloy is the lower melting temperature relative to the alloys 
disclosed in Clement et al. This feature would enable repair and refacing to be made at a 
temperature less than that of the article to be repaired. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to add between 10 and 40% of Ti- 
15Cu-15Ni as taught by Clement et al to the alloy composition of Lorenz et al in view of 
Feldstein to enable deposition to be made at lower temperatures. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lorenz et al in 
view of Feldstein and Clement et al as applied to claims 1 and 6 above, and further in view of the 
CRC Handbook. 

Lorenz et al in view of Feldstein and Clement et al discloses the invention substantially 
as claimed. However, Lorenz et al in view of Feldstein and Clement et al does not disclose the 
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operating temperature as claimed. The CRC Handbook discloses the melting temperature of Ti 
(~ 3020 °F) and Sn (~ 448 °F). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made that the operating temperature would be between the melting 
temperatures of Ti and Sn, since the alloying element melts and the main element, i.e. Ti, 
remains in the solid state. 

Claims 9, 10 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lorenz et al in view of Feldstein. 

Lorenz et al teaches forming a skeleton or green part from powder metallurgy. Further 
processing includes using an infiltrant with a melting point depressant (MPD). The MPD 
diffuses into the skeleton, the liquid undergoes a diffusional solidification and the material 
eventually solidifies. Regarding melting the alloying metal, the infiltrant has a composition 
similar to that of the skeleton (column 2, lines 32-48 and column 3, lines 16-23). The powder 
metallurgy process to make the skeleton produces a homogeneous net shape (column 3, lines 4- 
6). Titanium alloys can be used in this process (column 23, lines 45-50). The infiltrant is molten 
(column 3, line 29); the composition of the melt is established by, inter alia, separating the 
infiltrant from the melt prior to infiltration and adding excess skeleton material to the melt (lines 
36-38). Regarding Claim 10, the alloying element with Ti includes Sn (column 23, line 52). 
However, Lorenz et al does not disclose the steps of spreading, directing, re-solidifying and 
brushing as in Claim 9 or the size of the powder blend as in Claim 17. 

Feldstein teaches a method for fabricating a sintered and solid element. The steps 
include, inter alia, coating discrete pieces of an "unsinterable" material with an alloying agent, 
exposing the discrete pieces to heat so that localized melting occurs to form molten surfaces on 
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the discrete particles, and removing the heat away from the element (column 5, lines 1-46). 
Regarding the step of spreading, Feldstein teaches packing the discrete particles onto a backing 
and supporting structure (column 5, lines 3-5), such as a substrate (column 6, lines 20 and 21). 
Regarding the step of directing, the step of exposing the discrete particles so that localized 
melting occurs reads on the claimed step. Regarding the step of resolidifying, heat is removed 
and the sintered and solid element is allowed to cool (column 5, lines 45 and 46). The heat 
source is not specified in Feldstein, but the disclosed controlled heating reads on an energy 
beam, since an energy beam is a source of heat, and Feldstein teaches the same result of 
localized melting. Regarding the step of brushing, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to clean excess powder while fabricating a 
piece for further processing. Titanium-based alloys can be used with alloying agents such as Sn 
and Ni (lines 55-58). It would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use the fabricating technique in Feldstein for the skeleton in Lorenz et 
al, since Feldstein teaches that the alloyed element concentration profile can be controlled, 
distribution is optimized, and costs of production are minimized (column 4, lines 11-18). 

Regarding Claim 17, the discrete pieces in Feldstein can be from particles to chopped 
pieces of fiber, wire, platelets or discs (column 4, lines 32-36). In the case where the claimed 
ranges overlap or lie inside ranges disclosed by the prior art, a prima facie case of obviousness 
exists. SeeMPEP § 2144.05. 

Claim 1 1 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lorenz et al in 
view of Feldstein as applied to claims 9 and 10 above, and further in view of Rongti et al. 
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Lorenz et al in view of Feldstein discloses the invention substantially as claimed. 
However, Lorenz et al view of Feldstein does not disclose the concentration of tin as claimed. 
Rongti et al discloses that Sn addition to Ti can improve the wetting behavior of Ti on substrates 
and discloses a composition of 10% Sn (pages 21 and 24). It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to use a 10% Sn composition as 
taught by Rongti et al in the alloy of Lorenz et al in view of Feldstein to improve wetting. 

Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lorenz 
et al in view of Feldstein as applied to claims 9-1 1 above, and further in view of the CRC 
Handbook. 

Lorenz et al in view of Feldstein discloses the invention substantially as claimed. 
However, Lorenz et al in view of Feldstein does not disclose the operating temperatures as 
claimed. The CRC Handbook discloses the melting temperature of Ti (~ 3020 °F) and Sn (~ 448 
°F). It would have been obvious to one of ordinary skill in the art at the time the invention was 
made that the operating temperature would be between the melting temperatures of Ti and Sn, 
since the alloying element melts and the main element, i.e. Ti, remains in the solid state. 

Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lorenz et al in 
view of Feldstein as applied to claim 9 above, and further in view of Clement et al. 

Lorenz et al in view of Feldstein discloses the invention substantially as claimed. 
However, Lorenz et al in view of Feldstein does not disclose the alloy concentration as claimed. 
Clement et al discloses a process for repairing and refacing titanium aluminide articles by 
preparing a mixture of powders consisting of 40-90% powder A and 10-2=40% powder B 
(abstract). Powder A is the same composition as the article to be re faced or repaired, whereas 
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powder B is Cul5 Nil5, balance Ti (column 4, lines 13-59). An obvious advantage of the 
addition of the Ti-15Cu-15Ni alloy is the lower melting temperature relative to the alloys 
disclosed in Clement et al. This feature would enable repair and refacing to be made at a 
temperature less than that of the article to be repaired. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to add between 10 and 40% of Ti- 
15Cu-15Ni as taught by Clement et al to the alloy composition of Lorenz et al in view of 
Feldstein to enable deposition to be made at lower temperatures. 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lorenz et al in 
view of Feldstein and Clement et al as applied to claims 9 and 14 above, and further in view of 
the CRC Handbook. 

Lorenz et al in view of Feldstein and Clement et al discloses the invention substantially 
as claimed. However, Lorenz et al in view of Feldstein and Clement et al does not disclose the 
operating temperature as claimed. The CRC Handbook discloses the melting temperature of Ti 
(~ 3020 °F) and Sn (~ 448 °F). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made that the operating temperature would be between the melting 
temperatures of Ti and Sn, since the alloying element melts and the main element, i.e. Ti, 
remains in the solid state. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lorenz et al in 
view of Feldstein as applied to claim 1 above, and further in view of Weiman (US 5,21 1,776). 

Lorenz et al in view of Feldstein discloses the invention substantially as claimed. 
Though Lorenz et al teaches using isostatic pressing in column 3, lines 63 and 64, Lorenz et al in 
view of Feldstein does not each that the pressurizing causes the sintered part to have a 
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substantially homogeneous structure and to be densified as in Claim 25. Weiman teaches 
manufacturing metal composite materials. An isostatic hot pressing method ensures that the 
resulting composite is homogeneous and densities a product (column 8, lines 51-63). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to expect 
that the isostatic pressing taught in Lorenz et al would result in the properties discussed in 
Weiman, since both Lorenz et al and Weiman substantially teach the same endeavor of powder 
metallurgical processing. 

Response to Arguments 

Applicant argues that the examiner does not show how Feldstein teaches the steps of 
spreading, directing, and resolidifying. Those steps are addressed in this office action. 
Regarding the energy beam, an energy beam is a source of heat. Any energy source that can 
perform the same function of localized melting reads on the claimed heat source. 

Conclusion 

The examiner notes the following regarding withdrawn Claims 26 and 28: Applicant 
provides support for the forming the final part, i.e. sintered part, as an intricate structure with 
complex surfaces cavities and channels in [0023]. However, applicants do not provide support 
for the forming the green part as an intricate structure with complex surfaces cavities and 
channels. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TIMA M. MCGUTHRY -BANKS whose telephone number is 
(571)272-2744. The examiner can normally be reached on M-F 7:00 am - 3:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Roy King/ 

Supervisory Patent Examiner, Art Unit 
1793 

IT. M. M./ 

Examiner, Art Unit 1793 
7 July 2008 



